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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a lighting system radiating 
illumination light having high directivity and uniform intensity distribution. 

SOLUTION: This lighting system is equipped with a light source device II and a 
light direction conversion device 12 directing the traveling direction of light beams 
emitted from the light source device 1 1 in the specified direction. The light source 
1 1 contains a plurality of light sources 11a, lib, 11c, and the light direction 
conversion device 12 contains a plurality of unit conversion elements 1 2a. 1 2b. 
1 2c. Each unit conversion element is installed so as to correspond to each light 
source, and the light source is arranged on each optical axis OX of the 
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corresponding unit conversion element. Each unit conversion element has a first 
conversion region M directing light beams incident from the corresponding light 
source among a plurality of light sources and light beams incident from at least one 
light source other than the corresponding light source to the specified direction. 
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mm &v ^m$\<m^& iz^-mm^ 

§|g 1 1 ^ftlf Sti^^«a^^]^FJf5E«^l^t 

itiiti, m^ft^s^ 1 2 1 zma h . mmm 1 1 
mmxvmmi 1 a. nbfj^nc ^n, 

*ft^#tS^ 1 2 12a. 12b 

fcitf 1 2 c . Wu^MH^^ttW^ 
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[tmm i ] mmcoymt . mmmcomm^mm 
wm? zmt t mmmwTfo ~? x , 
(n*ti ^tazttiB t x m-f t> tifzmmcvmmwimTZ 

"JlVal'V 

[ if 2 ] mam i ^tiiMiSJi , muttfo-t %> %m 

ipboXMb, miEftm-h%MlzMm'fZ'Jy%:<k.i> 
l^coKfflfrtjAMLtimkb MIBW7E^fB]t[S] 
ft* . H*ifl 1 tlBtt^lHTOiSElE. 
[ gf#3t 3 ] HtriBH^^^fi^*-? Wftl i . 

mmm i ^Bw^*a»&^3*rt^s , m** i * 2 

fc«2fciEtttf)IHi!IB6it. 

[lt*i!4 ] HufBai*^#fiS;^»-?^^ii^iii. 
fyf d^J^S Alt L fc3HSWf (t ZffltMmcoiT 

[ tt^iR 5 ] frt 2 s&MBfflt, mm 1 ^f^s 
=t y hmMmmmm^iom^m^iimizmif^x 

xh -> t , Miea»^#^»«^)-eit w±#ffi7 3 

P *)V V >XXh h , If iCT 1 ^ £> 5 « v ^ixMc iBifc 

6 1 = tan- 1 ( ( {n*f * + (n 2 -1) (s-x) * } i . 
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fjfcfcnX^ y * ^^T&S . tfsM 1 Sc^vf 
^HcfB««fK0^g o 

[ If *H 8 ] ffffB3\;!f«T^»Ta0#f «7T"& 

xh h . m&m 1^5 eo^-ftiMz-mnfflijmm.. 
xh^x. mMmm^m^mmi^cti^ctii±. mm 

wy x'ab^ ft I. *fi7 1/ ^^1/ yx't l> "9 , 

ffiszwBLozrv xj*m±. msffiimmmiz^ wis* 
v ^u>x^mizttixmmifzM 1 axx/m 

mizAmLfzym^%< t h-miz. mam 1 tux 
1 o 3 mmmm^x u xamj±. tuiBmfi^ 

ffiiBWi:? P yxXM^Sglt x cDiiMizii v > 
X , ffiS&i 1 7° U x'AB^ffffB^fif yv^ivvy Xcoyt 

mizm Lxmm-r&nm* & 1 . friBii 2 r y xa 
ttri Bm^7 > x'wactf lt iits ftm* 
02. mmmzyu^uyxcvMjmmzf, mmt 

-{f* + (s-x) 2} 1/2]/ (s-x)) (1) 



^s^tan- 1 ([{n 2 f 2 +( n 2-1)x 2 } l / 2 -(f 2 +x 2 ) l / 2 ]/x) 



(2) 



[if*in 1 ] mmmcoy°vxi±mi±. ifriB^fiy 
p ^ v >xcn m&tm?h &iz& Mmwizifmz 

*iT&y, 

mrlB#G 7 u v yxcom&fr t> mm x cotitisi ^ 

iufBmixyxi,M^'itrfBme7^^^>'X^^4o ^\ 

# 1 = tair 1 ( (n {f 2 + (s-x) 2 } 1 / 2 -f ] / (s-x) ) 
6'2=tan-i[{n(f2+x2)i/2-f}/x] 

co^ffi^iifJE-rs . 11*119 ^mcommmm, 
umm 1 2 ] m&mjjm$mm?i±yu*}Visy 

XTfcot, |fifBISi!c^W4S;^«^o^^Wi. S 
s^r y XAffi?:ttaTO7 u*;n^ yxt* 0 „ 

Wtfift^XUXAMti. lu!B.« 1 ^MWiSC MB* 

^luyxcommzMLxmmLtzm 1 fc^txm 

27'JXAKfL, 



t^B*fi7P^kyX<J0^Wt^LTjr«t-Sft«^ 



(3) 
(4) 

«fcr Alt L fc3iaftco^* < i: t, -gpti , mlBm 2 X y X 
AHtJjii^TJBSf^^fcfcmEaSiryXAHtj:^ 
& - t tcj; ^TtfrtBJ9f/ES0^^^it^fl, 
HiiiBWJtE-r^^^^lwfB® 1 ^mffi^fc Alt LfcftSi 
c^J«Sr < i: i>-gp«i. m^m 1 X y XAHtctiMT ®Df 
t*-&5 i t tc ± mlBFJtjEO^^t^ft^tiS . IflSc 
Ji2tcfB«^ffS0^«o 

[if i 3 ] mummer y xaii±, ttriB^i^ 



( 3 ) mfS2 002-35261 1 

4 



v *)v v >x<mtmmt& ymizm ^womzitm * 

tuisme^ U */H^ yX^3£$ff!^ 6 SRgt x WtitBl ^ 

t, fly tarn 1 x v xj^mfimmmz 7 u vyxayjt 
huihsb 2 7° y > 

01 = (COS" 1 ( {f -COS0 

0 2=tair 1 [{n(f 2 +x 2 ) 

[IISBH 1 4 ] frlE3K^t*I^M7(±7 
XT'^T. flfrfaiIi!c«W4^«^^^Wi. £ 

fluJEfeft^xyX^Mii. ffitES&lSaftSBSfc:. Mts* 

2r>JXAiB6*L, 

fltris^ ; 5c< 1 1 1 oopfft-§»&^ fltriEU 1 

i?SHcA»f t fc36Kz>^& < i: i> — SPti . Ml ESS 2 x U X 

v ^xmvt istiti$>t fluiBfS i r '/ x^atc ± -> 

■CRUSTS £ £ £ J: ->T HufEFJf^Tj frtcfrft^i. 

mmmth i mfrhmd& 1 ^sw^aii b&3B& 

C0£^=5:< ^ fc-iJl±, fufEtg 1 TUXAffitfe^TSW 
Htvfc&b MIES? 2 X u XAltMtStiS ; t J: r> m 

&i = (cos 1 [{f •cos02-(s-x)sin02}/n{f 2 +(s-x) 2 } 1 / 2 )-02)/2 

02 = (cos" 1 ({f-cos0i-x.sin0i}/n{f 2 +x 2 } 

[ 11*11 1 6 ] bM;I£?j«JI»7 V *JV v y 

xx-h^x, mtmmcn^miwm^3:ti.?m±, m 
mcor V xj±m^&mi7u-*!i>u yxx*$> *) . 

fufE*i^xyXAWSi. «riEfSlSE«««fc:, luism 

U7]y^uyxcommzMLxmmLtzmi. S2, 

JS 3 is J: tfSS4 T U XAB** L . 
BtTlE4-^< 1 1, 1 o^B«^S3fciBj&>&1&iESS 1 £MM 

t w $ tif^ h t mm 1 7° u X2, h t j; x mm £ a 

S^i;^j:^TflfrfEFit5E^r&]t;r&]it^^L. ffi^-fft 
fi. flyfESS4 X U XAMtfe V vCfflSf 3 jh-fcfc i: MIEm 

3 x y XAffic i - 3 TBCfft? *ls i t i t mrfCF^s 

1*1 1 faff £>tU 

HulS*fJE-rS3Ki!S*^miE^ 1 ^KM«^Aftf LX:3£il 
co-SBti, flfrlBH 1 7UXAM(;fcntIJ)f3tS it* 

01 = (car 1 [(f-cos0 2 -(s-x)sin02}/n{f 2 +(s-x) 2 } 1 / 2 ]-02)/2 
0 2 =tan- 1 [{n(f 2 +x 2 ) 1 / 2 -f}/x] 

03 = (cos" 1 [{f •cos04-(s-x)sin04}/n{f 2 +(s-x) 2 } 1 / 2 ]-04)/2 

04 = (cos" 1 [{f .cos03-x.sin03}/n{f 2 +x 2 } 1 / 2 ]-03)/2 



(s-x)sin0 2 }/n{f 2 +(s-x) 2 } 1 /2]-02)/2 (5) 
2 -f}/x] (6) 

mm. 

im$m i 5 ] fjiBnaa^ y xamii fljiew^ 

MIEip-fi 7 */H, • y Xo^fte 1 ^ SBSt x to fig t fj ^ 
Ts flflEIS 1 7'J XAM*iflfrfEW47 U^)WyXcrm 

mizntx mm- h-ftrnte^ mtm 2 r y x a 

ttriamfi^ l^^/H^- yXo^Wt;^LTffM^I>^S: 

02. HuiEWi^i^^kyx^^EMSrf . mm-t 
&%am<7>mmz s . jnffl^«^f-i>ttiiE#fi7^ 

i>\ 

(7) 

]-0i)/2 (8) 
»37'J XJ±miZ& V ^TH*f S ^ & i: 1tilEm4 X U X 

mEm-&7 v */H/ y x^fi^ JoggSt x «fiMti3 ^ ^ 
x . ffnam 1 r y XAH^ifftEwa^ u >x<m 
mzm.x)\m-r^n^o. . ^ ■ >i >:.'.m/,. 
mmm±L7 yxammzttLXBtii-t&ftmz 
02. HulElS3r yxAffl^'flfjiEip.fu7 u^vuyxco 
mmzM LTBtfit h ft^^ 0 3 , friB^4 r y x ah 
tmtm\tL7 v *iwyx<rtftmiztt Lxmsm-hnm 
Sr04. tiria^i7^^^yx«m*iJgffi^f . K» 
■rs^ti^coKsis: s . mmcommzm-i>m^m7 

is*juuyX(Dfflfmffim&nb*t&bZ. 0u 02. 
03*3j:t>"04^. 

(9) 
(10) 
(11) 
(12) 



[ it 1 7 ] mmm i&xvmz-T u xam« . m 

f Big 3 is 4: V® 4 X y XAffi J: o t> . m Mmt 7 V 

uyxc?)±miz&nimtzmtt>tix^z>. twssi 6 

tlEKOESujgg o 

[ if i s ] mmmiL7 v *>vu> xa . wmim 

tZ, ftm.fr t> Alf t/>3tiKJtf(t^ fliEFJtJg^t^tl^ft^ 50 



l^tBlgiCCOXyXAffiJi:, ffnBm23Efj»SH^ fl^lB^ 

Ht^^rt. M3EMJS-rs*s*^Bfrgam2^Mffi«^ 

ttioT iwlBFifJE^Tj fll 1*1 it io f l & . If 9 4> 
1 7^V^fL*HCiE®^BHSM 



[ if *n 1 9 ] mm 2 ^mmmi . mam i sbmr 

[ If 2 0 ] ff^JS 1K19 Wftvfrtzamco 

[0 0 0 1 ] 10 
[0 0 0 2] 

[M*<0K»] fe H B i^|gS(2. CRT. 

}t$M<^ B H B f^ilW±, M^^*??)^ 20 
(ffi»#i:(iS*fffl!l) ^V?^ htnftfitSiB^ 

[0003] -m^m^m^m^xh hvA^r v f 

*?t^ (TN) I^x-y^'y-fXf'yWvf 

* (stn) m<om^m^m^±. msdH-t-n 
vmmcvj x bmn&ttmMb , zttzm^x 
mkm <mn t ties $ tuz-mcomm. ttt^T 

[00 04] fc <r 7>#7 fS H H B^iSgT'«$#i/::Pift 

i^mihft^m&tzttLximmw-xfc o . ,r^a 
[0005] ffipPF.n^gosfl^ffi^siw-r^fcftt 
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[0006] mm. nm¥2 -nssi s^sst 

ti. HI 9^^WC^«fiSc^^^«ll-S^M3 
OO^Ul^. Jgffi^^g 3 0 0(1 EfSB^M 

3 1 o b . jgft^ss^ 3 2ot, mmm? 3 3 0 1 

[00 07] A v ?7^ f-3 1 0(i. 3KS3 lit. ft 
MM 3 12b. ~>V*)VVVX3 1 3fc£WU i&ftSi 
*Xf3 2 0»|f^„ 3£i!S3 1 Ht^LXlV^V 
VyX3 1 3 b L X ffig § ttfzMMM 3 1 2(3, ft 
M3 1 lfr^comk$:7V^VVyX3 1 3C^ot 

mtr h z b x-yecommmmit fo±-t& . 

[00 08] i;t, 7l/^;H/yXfcii HSfHsWi 
iU:«ti<. i;gStt(-MiK-/::J:riflfM ( r-/!JX 

m2oizmjamz^L£i£5iz. uyx^mm 
raar v x^mmzmmucr y xi,^TM±^id?y 

y > h y yy;n^ >x^ ^ v wwyx 
teas six. s«^(4ia»KtT 'j xa^i^ij §ns o 7 

lx^;HxyXtffM§ti5ryXAi±, HRt, 3KWt= 
M L X B&^Ftf ^cTOH t t fz fflMH Sr fil i . fflMH 

^ y jmm*tf u h wbi* fc'oSBMiti 

JSSfLT^Sfcft, I^VX<?)|*lJPS5»<TSSfci:«> 
[00 09] ±£fi« i a tflllfiS^lfc^^y 7?^ b31 

ofcfcvvr. 3tiJ§3 1 1 &7U*;\suyX3 1 3<F)M& 
mmzwM-t h Z b iz j; o x . %M 3 1 1 j&» ^ W^IS^i 
71,^/^^X3 1 3t:Bfi!c$^:XyXAt;J;'5TJFn 

4 0 

[0010] i B H 9 i^*f3 2 0 itmrnm 310K 

7 3 2 0 S-Ji)iL,tBffi0^3eS-l£tM-& i i: t J: 
[001114ft, 1 1 - 5 04 1 2 d-^fBt 

a. H2 1 izm~t£ 0 iz. y£M4 1 1 b^nmms (t 

I R) VyXX'A 1 2X~m$LZKiZ. Wfefo®f?>Mm 

^mtt&mpmmA 0 ot-m^tixv^ . 

[00 1 2] Ti RVyXA 1 2(i. H2 1 t^LfcJ: 

&mcomzi££Ws.&7" y xa^ie^js^t^ 



(5) 

7 

WMLfzmmmt xw&zK&tf, ffiiw^-r&fra 

[0013] ^fc^ ^fftiSS (ffiKR 1 ) tCJB?j£3 
tufcX U 7 L-.^;H- yXt;rffM£ttX:Xy XA 

fr^m^mm (WMR2) tjfMSixjtruxAiip'qgp 

[ooi4]fi4ii ^±ai^«*«js^*-f h T I 10 

jig4 i l^^mm. gwfflruxA (»i ) & 
ivHisryxA (tsR2) tioTii^^^j 

[0 0 15] 

H* & *&g#*> a ; fc tfftfr^tz . 20 

[0 0 16] £t\ 01 9|CSLfc7U*/H/^X3 1 
3£fiJfflUdHi!g8jE3 l 0T(i, i0l£^I»j]L 

aas^ii83 1 1 ' tssramrcEau 

^<7)3tJ®t:iiI<50#fi7P^-;H^-yX3 1 3' a^'flM 
§^7l/^fH/yX'3 1 3' iffl^irfriiBKA 1 * 

s 0 r**)-^, fiim^i3 1 1 ' tj^^mmm 
[0017] ffit, 3ti3 1 1 ' cmm. &m%t"& 30 

PyX3 13' a«*l^< o§ D^gll^iXTL^ 

5B3 1 1 ' <7)3B£#tt£-5££SKJ1^S J: d 3£iB3 
1 1' SriSJ&i?t(±^J9'i-rS<Ifct±^t@ffl|-CAa. 
[0018] |3]«^ 1 1-504 1 2 

izm^ ztix^z mmmiz&\, ^xt>. m 2 3 tcs^-i 

SiSc^S 4 1 1 ' k*tl?tlC0%M4 11' t 
1 II<7)*fiT I RUyX4 1 2 ' a j&ggJftSihJfcT I R 40 

1 1 ' feP#2:V)3*^j&*#ffiT IR1/VX4 1 

2 ' a r^ERBj^-^B^tl, jp.f5T IRl/yXil 
2' aO^Wtl^^flTLS 5„ 

[0019] Af&HJ^ ±fBO|g*tc^^T*$^^i> 

[0 0 2 0] 
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cDmnjjfa£mj£cD^faizfai?hm%jj^mm=F t . 
*m-h mmmmxh x . mmyem^^mm^. 
mmx j , mmm. >:«o tti :ui-'-mLxmw 

$mm=fV)%Mi HzfflMZtiXis 0 . mfBSm^fft^ 

t *> i -jcoyt&^xmuzmsit^.. mmm&ijfo 
izw+hmimmmttL. znzkizz-oxiszB 

[0021] mmm 1 HfriB^c-rs^^^ 
, mMmmt&ytmizmm-r&^K t h 1 

[0022] m%mm.^mm.mm^-^cfL^mi. m 
mm i ^mi^^^ t,m$tti kx ^&m&tLxi>£ 

^. 

[0023] ltiiaitito#f4^^*^^^^m«i, I? 

t=i<*i( t h m 2 mmim ^^^z-^t^m^tLxhx 

[0024] pf an 2 ssmRWu , mi am 1 s^fHttii 
o «> mmitmm^ ^muz^^mizmif htcx \ ^ 

[0025] luia^n^rei^^is^^^^^y-XT- 

*4 w yxx'fo m$ttixh£^\ 

[0026] mse3mjjft$mm?i±fcvrj? 4 -y ? 

[00 27] f)fB^IS^^I^*^ii@f/f*^T'fc 0 , 

mimm<rmmmmT^tiwmiimm^xh 

[00 28] mrfBJtil^^I^«^(i7^^^k>'XT" 
^■C> tijlBSSX)*{i^«^«^^^(i. 

tcox u xAHtt , miBm 1 &mmmz , wiBWi^ u 
*)vv vx<?>itmzn LxmmLfcm 1 «t vsb 2 7° u 
XAMti, wia^=Sr< t «> 1 -jvm&i-hyimfr^ 
mmimmM^zxmLtzmm^< t i>-m±. 
msm 1 x u xaih^i ^-rgi/f^ti^ ^t^zx^xm 
mm^^smzmn^ti. mmmth^m^mmi 
i^mmmzA®uzm&cD'j?%<kij-m±. mmm 

2 X 1; X A Mfcis v vr JSt/f ^il^Ctti^T Hfj IBFJf S 
[0029] HfflB»C0XyXAffiii. HfflB*{27P 
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^X^ffi^M L TfM-T £ ftJK£ 0 1 , ffilfiH 2 X U IEWi7 1^ *>H^ yXWfflflfflSf ntntl, (9 

mm^02 , BfrlBW47 l^/l^VXco^Jg^ * 

0 i = tan- 1 ( [ {n 2 f 2 +(n 2 -1) (s-x) 2 } 1 / 2 - {f 2 + (s-x) 2 } 1 ' 2 ] / (s-x) ) (1) 
^2=tairi ([{n 2 f 2 +(n 2 -l)x 2 }i/ 2 -(f 2 +x 2 )i/ 2 ]/x) (2) 

^Rtfi^iiW-rs &m.&0i . mmm2T>)XM.m^mimtyu^vy 
[oo3o] *>*, wa. mmmmcDyv xabi mib xe^£*r LTje&£-r s^s* 02. mm-®.? 
may v^vvyx^msmthftrnz-foMtrmiz iivyxem&mnit f „ mm-t^mrs^mm^ s . 

^■s^Ti^ffiflgtts^TJi, MtBWi^w^y io jgH«o«®tcwrsmiB#fi7U^n^yxoffl^siif 

0 1 = tan" i ( [n {f 2 + (s-x) 2 } i / 2 -f ] / (s-x) ) (3) 
£?2=tan-i({n(f2+ x 2)i/ 2 -f}/x) (4) 

vms*mtet*z\ tamt. u\ ^m\,zm^xmn^hz\t\ l zx^xmi'&mco-j5^z^\ 

[oo3i] mizm^frmmT^y v >xx n^tt^m^t vxi>x w 

$>-ox. mmmm^mm:mm^^cixwt. mm?) i o o 3 2 ] miani^x y xaih mfeme:? 

7yxAKtts*fi7i/^n/>xti, 0 . tufas ;t^i->x^tufa^r€>^^^(BiJ^M^fM$^T 

»«7'jXAii, iiriem2S3*i£«fc:. fuMS^ eo, tuiamfi^i^^^^^x^^fi^^^Bix^i* 

^;n^yx^W^LTffi#fL^miioi;vm2ru 20 tfcUT, plBmiX'JXAB^tuiaWi^I^^/H^y 

XAH£^rU hu f Bi^^r < i; 1 -P^BffiW" 43(3B#>6 X<?>%Mtz*tLX&tfL'?&ftm* &i . MIEH2 X UX 

mmimimmzmLtz%Mco'j?%:< t i-swi. AM^tfria^fi^^^/L'^yx^^^tTffM-ri. 
tfria^2x | jxAiti^^uTgf/f§n.^$)t -mat it ns^&z. mumtiyv'^uyxcnmMim.* f, 
vxAmz£~oxR®ztx& z 1 1 io-rMiam^^ BBSH-43ewa<^ffiK* s , mmnrntizm-tmim 

tAW LJt3\a««o^' ! 5r< t i>— l»t±, itufaiH 1 XU XA* .fctfflj A*, 

tfi^cos" 1 [{f-cos6'2-(s-x)sin6'2}/n{f 2 +(s-x) 2 } 1 / 2 ]-^2)/2 (5) 
<9 2 =tan-i [{n(f 2 +x 2 )i/2-f}/x] (6) 

[0033] tfff zimjjfa&mmm y u ^ u > x-e 30 t «, ± v 

fcot, mmmco&mmm=Fcozti^tiiz^ mm?) [00 34] itriasit^xuxAHis, Huiame^* 

xvx&m*^hmtL7V^vyxxfo *) . MIBffi ;Pi^yXco|fffBM^^3tStj£v»ffitffMS^T 
is^x y XAHti , miam 1 $&&mmz , mie^e 71/ *> 9 „ mibwe:? v */n^ vx^^Wj&^eebix 

*/H/yXco3Ki(:itLtM LfcS&l iUVB2xy fcris^t. miiemi xy XAM^fuiamfi:? u^/n-y 
XABSvfTU f Ei^^r < i: t, 1 ^<mm? X^fi^MLTffM^SftSS: 0i . Mfeffi2 X UX 

ffiiam 1 l^^iStAftf L?tmo^5r< fc fc-SKi, Affi^fflBW57 U^/PU >'X<7)^tt^LTJTM1-|> 

fuiaH2xyxAH^^Tgfif$nfc i fei; miam 1 x «jsst^ 2 . tutawi^p^n-yxo^jgstsr f , 
y XArsft; x ->x rn^Kh z t izx^rmsmnjr m^^mmm^mi s . jf H^wtM^tufam 

izAM Lfcmm^ <t h Mffiss i x y xa 40 ± v<9 » ^\ 

Itti V »THKf § tLfe* i: Miam 2 X U XAfflt'Rlf§A 

£?i = (cos-i[{f. C os^2-(s-x)sin(92}/n{f 2 +(s-x) 2 }i/ 2 ]-(9 2 )/2 (7) 
(9 2 = (cos" 1 [{f .cos£?i-x.sin6?i}/n{f 2 +x 2 }i/ 2 ]- f 9i)/2 (8) 

[0035] mmytm^mm^y u^u>xt a. tutam2xy xAatav^gM^^fc^Mfam 

tot , BimBffii^OimsmiR i'^)-cn.-cu.ii. lfif<c;o l 7 1; XAffi!c,4; ->TRI+«fLS.2.t(c4; oTMIBWS 

x'jXAM^^rrs#^^^;n^>xr&o. itrtaa ^yj-^tr^tt^ix. fl&co— mmiT vx&wiz 
mcoTvx&m±. msstiis&ffimz. m^&y]/ t3^xmtfZftfc&tmem3Tv x^mtzk-oXKM 
*>i<i/>xcDmMzttLxmmu-zmi . m2, m3& ^K^zt^x^xmmmmcoifitmz^fu^ mm 



1 1 



( 7 ) mfS2 002-35261 1 

1 2 



i±, mmm 1 x u xAutfc utg^^^tti-j 

TfufBFifS^fttft^tU fi!l«-§Pil mfES&3X 

1 j rfif uti v ^x ^nf s fLJt & k mrian 4 t y xj*m? 
t Erne ^ v v vxamn s & ?> x oaa^fc v ^ 

T . M iBJS 1 X U XAH#*fTiE#&x ^Xc^fc 

mria#f57 v v >x<nmmn Lxmm-^nm.^ * 

^^(cos 1 [{f-cos<9 2 -(s-x)sin6'2}/n{f 2 +(s-x) 2 | 1 / 2 ]-6'2)/2 
(9 2= tan" i [{n(f2+x2)i/2-f}/x] 

^3 = (cos-i [{f.cos^4-(s-x)sin6'4}/nU 2 +(s-x)2fi/2]-^4)/2 
( 9i = (cos 1 [{f •cos6'3-x-sin(93>/n{f 2 +x 2 } 1 / 2 ]-(93)/2 

[0036] mmm 1 1> xu xaiii Miam [0042] 30s 1 1 

3 a J; VJS4 x y xam ± 0 & . mimz? ^ *;n/y 
X^Wtcifiuffilitcfgtt^tiTv^i llffit. L\\ 

[0037] m?,miL7v*)vv>x\^ mmm^rz 

2 s&K^ru mmm&Tv XM.WI&. m 
mm 2 mmmz , friamfi 7 u */p yx^«ts 

m>$>mdm2mtimtejjti Ltimtu. mm® t 

[0038] tijfan 2 , linen 1 mm&z 
*) hmmmiyu^juuyxcom^zm^m^if^ 

[0 0 3 9] 3(5^^ i&^^HBi, ±IBOC^tL^ 
[0040] 

mmcommcoBMi ixr. mmzmiLzwt,. t 
y *mnz l h%m m mm^mmtm^ti 



(9) 
(10) 
(11) 
(12) 



[004 1] gin jfwm 1 zmmmmcommmw 
1 oeDwmzm&mzrti-Eimm-c&z. «no 
xwmm 1 1, xmrnmi 1 ^.ms^^m 
com^fo%fmco^^zmT&m^mmm^i2 
b^m^z,. %Mmm.i limmeymm 1 a. 1 1 b 40 
&£Tfi 1 c£^. m%ti\i>i$mm^i 2imm^ 
mmm^i 2 a . 1 2 btsiv 1 2 c &Mt. 
iff 12a, 1 2bts^v : i2cco^ixWi, ym 

11a. 1 1 biiitf 1 1 c ^^ctl^ctHzn&LXtm 
^ltl>l. 0 fSlla, llb^Mllcd m 

^■ttnm^-^mt.^mm^ 12 a, 1 2 b ±3 j v 1 2 c 

-C1.±. m^-C^l la. lib, lie- ■ • SrftS 

lt^m lia-rsu mLo&m&m? 1 2 a , 1 
2b. i2c- ■ ■ itmtmm^i 2 aTumrhzmm 



im 1 ^iiciE^^icft 

Ml 1 ati^^tES^fx-r. lf«^ieSL/i 

mi \t>m%wx'h-yx. ztiztuwmi 1 # 

3K*cO-a5T*oTfc «fcl\ fflL, «iCO^i®l 1 a<^ 
Wm^m!t§ti&ftil HIO^H^HW^KE 

[0043] agR^fisaiw-f 1 1 2 aoftimit 
^jtE-rs^jgi 1 a&^7jftLtiymtei.tfifimt&yt 
m 1 1 aja^< i i> 1 o^^i® (nb^iiA'i 
1 c. ) *^AftfL^^t^FJts^r&]tr&]it?»mi3s 
8i««m&*ltv^. muz^Ltzmmmm^i 2 

attBtit, #fu^«fl 2a(l *Slla^ 
&AStUfc3BRi:. 3e«l 1 a^MffliJtc^t-^^1 
1 hfcj;V4 1 c«^-^.m^^AWL^^t^FJfS 

if I2a«ii ^mffiiiMii. ftMWtti . 0 1 

L/ii^t:, wa^m«-f 1 2a^ mm-r&%mz 
mmm 1 2 b b «t w 1 2 c ^z&mzwM^tix ^ s . 

[0044] ^C7)ct d FBBJ^g 1 0 O^I^j^M 
ifl 2^WSHS«4if4^m«f 1 2 a<7)^iX^iX 

nm-t^mi 1 aA^Aftrt^^tiiVMjE^- 

l)3t}I1 1 a£W<7)4?%< b h 1 -pe03Ki!S (1 1 bfei 
V/4^«l 1 c ) ^^AItL^^lfch^F^«^t= 
^(tSffil^ftMSM^fl-LTV^OT". 3KM1 1 at 
1 baiV/'i^iil 1 c b?m\± W)^M^ 
Mm.) ^^T^Tt), mSEBS^isfiMtioTiftilg 
llaUlbitailc h^P a l50ft'|4cr,31U^% 
fllSfLS. SHH^Bl OA^^BSBg^^ 

^=fu (0io7fcTSrf*itBtt-g» ) ws, aeasi ut 

l l bifctti l ctcoa (ft&v^i. W^««f 
I2ati2bifc«i2c h^«^) ^Jlix^r. ib^ 

W^J-^gfiffi^t £ S . KHJgg 1 0 J^EBIWS HgHJ 



(8) 

1 3 

[ 0 0 4 5 ] %tS , 0 1 Tli, Sl^Wil^*^ 1 2 
fcilif i . Wr^«T 1 2 a OH 1 33ft^j$ 

M(s, wr&^jgi i aizmmt&xmi lb^it; 

1 2 aOMFJJ (PMS-rSWi^*^ 1 2h$iXl//& 

[0046] £ fz . &mmm=? 12alt ±i*L£JS 

^31SKfc*{t&J5f3e<OS-rfiIlcifiI{t5^2^^JSS S: $ 4, 

te, ffiW?12 a«03ettOXtCi5V^a«Ktftft<b 

OF? 1 2 aOHS^ffMStl/i 2^1 1 $&ft»MO 

1 0 &^HJftfc«5&K<W& ( El 1 ^.M^fttfcft 

^itfl^ I2a{;!2 33itffitt s #fiSSi« 
^ 1 2 a . *S5 1 3E^ffi«M7«(t36^»« LT J:i>. 

[0047] usswtJi, -r^xcommmm-f- 1 2 a 
ohs^ii 1 a mm-t 1 mmmm^- 12 ai* s 

*tl*tl 1 OWfffitiff 1 2 at LA«L2r^<7) 30 
T\ K»^§iN2Mi7-l 2a«tMt^f515g$|ffl 
Js»iSCtSfl§Ji5ct LTfc 

[oo48]i ^fix^t t , itm«*e^m«^ 1 

Mil ■ h - h /;•)'!■ - ' £3j < . - 

1 2 a«filfiXli#ffi7^^^ 

fi 2i±*x377 7 a 7?*ft*oT, Mmcommz 
mmr 1 2 a«fiiai±iKn/7 7 ^ -y ^«tt 40 

Txh 0 . mmcom^mm^- 1 2 awamisfi 

[0049] kit. yi/*)ii/>xi-m^xnf&£tit<i 
m&fomm? 1 2 ssswsofiK&ti ±tx« 

^fi*«#!S^ 1 2 1 ^M««Mofiig 

tWg^rl^f-S £4o(c. H 1 33««*M*ftt£*rr* 
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[0050] m2iz7jkLtzmwmw2oi±. mnwm 

1 1 at, ^il-cil^l! 1 iJft^uJ^M-fj 1 C »)* 
&7V*)V\sVX2 2afc*tLT^4. M7W^ 
pyX2 2 aO^-?ft«03eWOX±t^aS 1 1 a^'IB 
ffi7W-;H/yX2 2all 3teiSl 1 
a*^«^&S(tl>M (^ffl) 2 2R#'flT; KM 
ffi2 2E^1» r >7° l JXAffi£;ft'LTU^ -T^^. 
Wi7L--^;H-yX2 2 3tagl 1 aj&^jSVMHIcO 

122E izmmw V XAHS-S" Lf V ^ a . 
[00 5 1 ] 03 (a) fcitf (b) £#HgL=5r3&^ 
ijifi 7 U */H^ >-X 2 2a comMti =fc t*«ffi £ £ 6 

[0052] mitffi2 2 ECM?titi ^asor y 
xAfflti mimm¥MMiz. mz.7u^>vv>x22 

a^ymoxizmLXWMVfzm 1 XyXAWP 1 Hi. 
tsm 2 y°v xamp 2 £ tr n a . v^iwy 

X2 2alC#tJE-r63£ilgl 1 aUBSSff 53^38 (Hl^ 
03teMl 1 bifcidl 1 c ) /j^mfi7l^^;H^>X2 
2a«|l ^JiM«MtAM Lfc36K«ii«5: < t t>-SP 
ti, miXUXAffiP lfc*i^TH^S^5ifctJ:-3 
TF^O^f|B]t|B](t^^. *T^43tiBl 1 aA^Sl 
SBSKHWM tAI'lt £^^=5: < 1 1>— ®27° 
'J XA ifif P 2 tc ti l vt JffiJff § <x S i 1 1 J: -5 T PJfMcOlf 
ifijti*ltt^>n5J:at=, miXUXAffiP iiaJ;U ; 'lg2 
X U XAH P 2 «9**t<tfh.tf)teiW$ #*&5£S tlT ^ l> . 
icoj; o^rXU XAB&*-f ST U X'ASrJSf/fXJgf/fa 

[00 53] gjllXUXABP 1*3J:VB2 7°UXAH 
P2(immaSSC^ffffit, 35SOSV^C|l^LTffi 
■S^LTfcO, 1 tm27°UXAffiP 

r U XAffi Plfci Vf% 2 7° 'J X AH P 2 Off JHA 6- 1 

n^ife-iit, -enm^xuxABP i^P2« 

[0 0 54] TUXAHP l^J;WP2<75ffii ; M ( 9i*> 

iVCzJi. -eix-?'ix|ll2»|jIiH<J0ffii^ (ttfoh, 7° 
UXAcoSlltSlt^M^l) tfctt^^WO X^Mt-^ 
AmtLXMfeZtLZ. H3 (a) fr^fofr&kolz. 

«7P-^yX2 2 a<93£WOXj&»£>BE8|xC?)ftE 
ti3ftSffl^«*9ifcJ:W^2^TIB«^ ( 1 ) *J ±V 
( 2 ) ^gf^-* t # . 3tiH*^«7t*I(iWii7^^ 
VyX2 2 aO^filOXfc^f^^ftltfftlit ^fLSfc 

ft. ttmmE<mffi%tmt>ti& . Tte^t 

tiV»T . m^7V^)VWX2 2 a^ftc&Jglli- f . PS 
laiaoEEBS&s, JlHO«®Wri>^ 

tt.yv^vvvx^mnimm^ n t-rs . A^.e^t 

(i. 7l^^;H->-X(7)JtlHoSfr(iSM-C"fc l 9. fflMS 
Jf^nfet. 7l^ ^;H^VX(7)®l)f*no t— ^-r-g.. >I 



1 5 

[0 0 5 5] 

^i^tarr 1 (({n 2 f 2 +(n 5 
^s^tarr 1 (({n 2 f 2 +(n 2 

SltM L . *fi7 P */H^ X X 2 2 a Off S ii+fl-te/h 

/H/yX2 2a OS3£H 2 2Rt rfcM Hat COgElf;^" 
#fi7l^.^PyX2 2 a^j^SEfffi f t — Scf"& t LT 
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[0 0 5 0 ] m2tixzfm3 ( a ) izvkLtzmz? v * 

)VWX2 2a%mt&7l/^>V\s>X2 2t l Z\XtX, 
H3 ( b ) l i Z^-tmtL7V*)VVyX2 2 • a*m*.& 

^i=tan- 1 ([n{f 2 + (s-x)M 1 / 2 -f]/(s-x)) 
6-2=tan-i[{n(f2+ X 2)i/2-f} /x] 
H4fcJ;Vll5£-#{^L^^^. ^f&^tciSflfe 
^H3HJ5gg 3 0^«j&k«Sl£§W4-£ . 
[0 0 5 9] 1*14 |C*Lfc»WJ*!K3 0 (4. »^)7tiJI 
1 1 at, *K?iXtfWSlR®miMZGi-&mi<7>& 
671/^1/^3 2 afcS^TUTV^. ^.Q.7U^-fPU 
>X3 2 &0>ZtL?tl<7>fflfoOX±izy(Ml 1 a //leg 
§*VC^4. ffi7^;H^yX3 2ail 3ft|gl la 
(S3Kffi) 3 2Rt»?)XyXA 
H£^T t T S3 0 , ffilf H 2 2 E * . 

[0 0 6 0] g^ffi3 2 mzjfM$hXi->&WkC07° U 
XASiti, S5lSEStfS«Mt, J^{27U-^;kU->'X3 2 
a coftl i O X izft t T ffiM Lf^lTiJXAIPlBj; 
tMg2XUXABP 2£WLT^4. #fi7P^/H/y 
X3 2afc*fjB$-43EiBl 1 a.tB88ft-a3fciB (01* 
O^iSl 1 bifcJil 1 c ) frt>mZ7\/*A<V>X3 

01 — (cos -1 ( {f -qosO 
6?=ta,n- 1 Un(f 2 +x 2 ) 

mz, me&i.xfmizmkL^wh. *m&z£h% 
[ o o 6 3 ] H6 o j±, mmco^m 

fi7>^>4 2 atSr*LTV^ 0 m±7\y^)VV 
>'X4 2 a&ZrtL-?tl(7)%m0X±tZ%mi 1 a^'IBK 
SiTO**. #<ayU^/H^yX4 2aJ4, 3fcill 1 a 

B£* LTfc 0 , tiiIW2 2 EjWfC&S o 
[00 64] S3KH4 2 RtB)££ftTV^»7)Xy 
XAffiti, Sl^HSljiMt, ffi7l/^H/>7:4 2 

a com a o x t*r lx l £ 3? 1 x >; xam p i & J: 

V'Jg2XUXAHP2£?rt,T^£ 0 #fi7l/^-/H/> 
X4 2 at^JE-rS^iKl 1 atC^ffi-rS^S (il* 
llbiitlillc) j&*&#&:7 U^H/>X4 
2aOSg] il II j hi-SF*50 



1 )( s _ x )2 } l/2_ {f 2 + ( s _ x )2 } l/ 2 ) /(s _ x )) Q) 
1)x 2}l/2_( f 2 +x 2)l/2] /x ) ( 2 ) 

[00 57] 03 (b) {Z7^Ltzm^L7V^)V^yX2 
2' a (4. tfiftfHn 2 2 ' EtiSgfTWfclWC. S3Kffi2 
2' Rt3 1 / 'J XAIP 1 iy'H2 7'J 2 
SrWLTfc 1 ^ C\<nm^.7V^)VWX22' atfeU 
miX'JXAfflP lfcj;^g27"'JXAIP20f 

ti^cticommno 1 ti j;t/# 2^tie^jc ( 3 > b ±ip 

uyX2 2 ' a^WoxtW^TJfttftW-^ftl.*: 

[0058] 



(s-x)sin^2}/n{f2+(s 
2 -f} /x] 



(3) 
(4) 

ti. ^2 7'JX'AiP 2t&UT/i?/ft5ft*:;Bt!SlX 
>J X AM P 1 1 i o T Sfl-J- $ ft 4 £ fc tZ X *> T FJf SEfTXtf 
[6]^(t^ft. *fJE-r^7ti®l 1 a*»<bffS13Eat«WM 

t Ait Ltzimco'j>^ <ti> -ast ± , & 1 x u xab p 

ti&X'jtz, miTUXMMP li5 4;VB2XUXAilJ 

X U XAMSr 5 X >J X A & Rlt/gf/fMX U X A 

[006 1 ] 05j&»64Wp*J:-3te, ;«|fi7l'*A' 
l/yX3 2atfcUT, ^lX'JXAfijP l^J;lfB2 
XUXAMP 2<J5* ft^"ftcD'|tl^6' 1 &£Tf6 2&T 
IBO^ ( 5 ) is «ttf ( 6 ) & iHS-fS i: & , 3til8*^« 
^I«ip.fi 7 b k>X3 2a «MO X tTff =5r* 

[S]t[S](t^ftl>/-cft. av^^ttofB0i!^W^ftl> . 

[0062] 

)-<?0/2 (5) 



((,) 



40 



★ tt . fff 2 X U X AH P 2 IZ& V ®M $ tlfz h b m 1 X 
UXAffiP 1 1 «t iTB&tZti&ZklzJ: ^TFJtJgOTj 

i^tito(t^ft. MjsE-r-&3tiii 1 afrt>mimmmM 
tz7&Lizma&yj?%:<kt>~mi. mi xuxamp 

1 tcfe BJfSftfc *tS27'J XAfflP 2 T'RIf $ 

7° u xahjp itsx urn 2 x y x ah P2« ^tL^ftco 

ffi^tft § ftT v ^ „ i O 4; -3 5rX 1 J X AH £■ 
5 X U XA ^Mlt/^StMX U XA t nf^C t t-r S o 
[00 6 5] i7A^^±5H. Z\<r>miL7V^}V 
pyX4 2a(;fcut, l^l7 n UXAHP 1434:^2 
X >; XAH P 2 (TiZtL^fL&WMft eii5£Xf0 2tFT 
SE^st ( 7 ) itX ( 8 ) i: # . imb^O 

%m±$GL7V*)VV>X4 2 a^iOXCTfT^ 
[ffjtl*I(t^ftS^x Kv^f*I«i^BH^* J #^ftS o 
[0066] 



(10) 

1 7 

<?i = (cos-i [{f-cos^ 2 -(s-x)sinC2}/n{f2+(s-x)2}i/2]-£? 2 )/2 
#2 = (cos- 1 ({f -cos^i-x-sin^ij/nifz+x 2 } 1 / 2 ]-^!)^ 

mi/mmx y xa ^tii? v yx<mm 
&mzjfM l , mM/mvm-r y £ y p ^/n^ 

y-Xo^ffiX^ffft^M^ 

[0 0 6 7] #fi7k.^^yx^tfi.Si 
wjXAiis. mimmMmz. m&yu^iuy 

^tffittiCASl L ■fcftJfcs-SBti . SI 2 r y x 
Affit f j ^Tgf/f t? *Ut & t S 1 X V X Alt j; o 

(4, n 4 t y XAics v ^Tirnff s fi/t & t 3 x y x 

Alt i oTRIt i i; (c X ^xmfert-JjfotzW? 

tsti. ttm~?&%m*tjWi i mm&mzxmL 
tdm ey-mz . m i x y x a m t & u -c m w s -e & - * 

^^(cos^ 1 [{f-cos6'2-(s-x)sin6'2!/n{f 2 +(s-x)n i/2 ]-^2)/2 
(9 2= tan- 1 [{n(f 2 +x 2 )i/2-f}/x] 

6*3 = (cos" 1 [{f •cos6 l 4-(s-x)sin6'4}/n<f 2 +(s-x) 2 > 1 / 2 ]-^4)/2 
6'4 = (cos 1 [{f-cos6 , 3-x-sin6'3}/n{f 2 +x 2 } 1 / 2 ]-6'3)/2 

Clot, flB&l*Ftt^)IHBH3l£ tH4;t § & . 
[0 0 6 9] mz, 01, 08 (a) *S±tf08 (b) 

*/n^ yx 1 2 a afcrtsgs i mmmm . ±i£<ojs 

5f/fflJffl7'JXA (02) , KitxswsryxA 
(04 ) fcivHlt/MWMryxA (06 ) wvfft. 



[0 0 7 0] $m.7V*)W>Xl 2 a^2MIS 
S(4„ *ftE!f-£3frJI1 1 ai^XMLtzymtS-f^f^ 
CO^mz\^nh, IS2S®«i«Si4, 08 (a) iz^L 
fcilt, ffi7l/^/H/>'Xl 2aCD3CttOXfc*fL 

tf^tan" 1 [{n(f 2 +x 2 ) 1 / 2 -ft/x] 
#ffi7P*;H'^12a(:fti"C, 08 (b) t^L 

± o %mmL7 y xA^mi« i 2 e t^js? ti^m 40 

id.yU^/UU>Xl 2' a£ffl^Ti>±Vi s ico*i-^t 

li, mtyv^)vvyxi2' acoytmoxfr^xcom. 
mtz&fS.2ivfcffifflL-?mp 1 x)«pm ^ trm^ ★ 

tf^tan" 1 ([{n 2 f 2 + (n 2 -l)x 2 } 1 / 2 -(f 2 +x 2 ) 1 / 2 ]/x) 
0 9 is J: V0 1 0 £#H§ Lftfr , ±*B LfcSflrSX U A tOSSJg ( f 

xa , mm/msmrr y xa a x vmft/m&m-r y x 

09*SJ:tf01 0(4. >- = iWyHy«St-fc 

«i7 p^wyx^flso x^&Mx-mntt&mwyt&so 
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(7) 
(8) 

tizx-yxm^^mzfaiftiti, mey-m^ mix 
y xAicfci vcsnf * tm-ixv xj^mxum 
zti&c\tiz£- J xm^?rmizmihtiz>t*tz>« -t 
.mix y XM.m&£t/m 2 r y xai^rs/ 
x y xa £ jfM lt y , m 3 r y xawj; u 
w,\ x y -xMrntfimi/mmr v xa^mltus 

[0 0 68] -irLT. i)if47l/^^l/>X«)EfflOX^ 

^SEStx^sMtfcv^T . m 1 x y XAB^e^i^^ 

/H-yX^fitcMLTffM-tSftS^ 0i . S2 7y 

xAffifr-jjifj 7 v v yxcommzft l x mm-t s ft 

JS5r <9 2 . $3 7'J XAIi:ffi7 1^ ^;H/yXo^l 

Lxmrn-zftrnz . ^4xy xai^m? 

fc&„ (9 2 , 0at5j:V0itf* 

(9) 
(10) 
(11) 
(12) 

L/^ffiP I tfcv^H*fS*i.4ii:fc:J:oTBfS<?3Sri*l 

tc fast ^^x «> . i co x a ^rx y x AH£^rr x y xa 

M*ct) 7 *;n^ yxtii§ ^xcr y xa t nm^ fc 
[ 0 0 7 1 ] 08 ( a ) tiSLfc ± 5 1, xy XA»>' 
i-yxi 2 acvmkoxfr^x&mmizmfizzfLtzmm 

LfcBP 1 wltl^ft ^^TIBX)^ (13) £if£-ri> 
^, *}Jl^6<50^(4mfi7l-^;Hx>-X'1 2a<7)3tW 

ox^n^^zmf^jxhtzib. ^mmtcomm 

[0072] 

(13) 

★ (14) *SfJ£-TS t # , ^S^^«^$tc(4W57^^ 
)VVyXl 2' a<7)3K«60XtW : 5:77^t^(tfeix-& 
XC», ^l&j1tOH3Bm^#^tLl> „ 
[00 73] 



(14) 

x. tsmm ) & ttiitft r t (cms l ^sst^ 

ifc, 01 0(4, ip.f^7V^;n^yx^?so 

x t mjttfoiz&Mi- h mmtomm. ( m t \mm. ) 

[0074] meflX)EBBJ!§ggtcfcV>T(4, T'JXA 
HjOBKS 4: «l*rr £ M«® tff^fiS ?^7U ^ vyx 



1 9 

1/2 (f = s/2) tl. 7^$;^yX«t»tL 

ft 0 zti?ti<7)ffi.njmmtz&\*x ^ yv^)W>x<r>m 

f/fspnot^LU (n=l. 49) fc-fft 0 ±tz. WKf. 

%mt Lx<7$mm®?>w.m±2. 6mmtL mm 

IfH19mm, fflStSM«sli3 8mmt 10 

[oo75] m9 fr$>#i)*h x o ^. v^tL^mmmm 
x a . Km/mmr y & ± vz&i/msmr v x 

[0 0 7 6] tti. #fi7 P *;Hx > Xcr, 

ftffioi£f§-C(4. ^^o3m»fr:(rfr<4. JfflffrM 
T U XAi*:t4Ktf/®f/fM7° 'JXAt «t o-CSWsJ: < 20 
*u jEmrffitcflSBH^^ < HBftf §ft ft - 1 ifi*> 

A> ^ O^ISOiltTTj [flj & *J»r ft <I fc Ji "TUT* ft J&\ 
[0077]^T,#ffi7P U y Xtftftf fiJfi^F 30 

(4ffis 2 «f-ft Sfmr U XA^M L . It 

wig^ ttis i $mmm:mm-& mM/Kmmx <j x 
^mzmm-th .1 1 &x^ . iemtj ft ( tfi7 v ^/^^ 

>Xo3te?fit^T) ^ffiX^BJiWMSftft, § 

(4 . Wi7 */H^ y X^MJtG Lfc«^«;£il 
fc Pfi-t ft 3£iS*» & ^3t3&&*iIA S HSW S ft 
ft, PlfSt-ft^OHS^M^^^SV tF^tu 
Tt>. f fi7l/^H/VX^#^$flS i 1 4 40 

< . ^-'^mm^n^ z\ 1 ft . 
[0078] u^vuyxcoytmi&miz 
urn 1 ^mfiftst^s^ft^it/si/fMr u XA^^fiit 

U ±t^ffi^(iS?l^^I«^«fiE-f-ft^ftf/SftfM 

fflt-ft t . ^ wn^yxe 1 ^»^T-fii 

JiStsfiSfcft. SI2M««^*^ftf^(e£t< r v ?i 
(;«i7i^^;H/ >X?)ti^»£*Uc< < * 0 . ftj 
-=SrMW3eS:#5 - k ft . 50 
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[0079] ;;t, Iio cote^^ . 

(f = s/2. n=l. 49)Cfc^Tli 1 JSMMTU 

XAnytm^^mm^o . 2 s mmx 0 ftmtz. k 
it/R*fMTyx^(i:^t^^^gggf^o . 2 s^fig 
J; O^lltc^fiJc^ft r fc **ai l < . iwj«t= . WM/m 

H7 U XAiS^f^ 1 t^iaffi* 1 0.2s co{sZS i 0 I^J 
JKIt/JKIWTUXAii^fto^OEE^'O. 2 

ft 0 

[0080] f M L , ffim«7'JXAOffill»fi7 

v u > xiz&tfL § ti ft x u xa oigf^^ n tcjGE t 

f tOILTs&/jN$<-rftc:h*W^tu 0 m 
iff. ±3*L/tJ:oC f = s/2» n=l. 4 

3ett*^^)SESi^0 . 2 s ^fifC KWft - t 
C J: o T . K0J3t5iS^fi4Nfi £ ffiTvfeo 6 0 %SS t 

thi\t w-c* ft ( mum 1 4 is i i 7 #sg ) 

f>s/2it§;t(:j:^ TMBH3e«0*/hffiS- § 
<-$-S£fc#T&&. Sit, f<s/2tt^ 
i: . «4^fi«*7XfflO 6 0 %iilT b % 0 , H3B^^5S« 

[0081] ±3*ufcffffiK6aui, jafl^^itw^'/ 

^ 5>f h i; LT^Sffl-Tft ,1 1 ft . «t ftHl 

•i^HBis J&|ftFffi<0iS l«S ^Wt-ft tUHfl^BT^ 
ft»T'\ MXlf , ±Jfic7)#ffl 3 F2 - 118 5 1 8#4Jr?8 
tclBKSnx Uft J: a ^SAlS^^a^^' 7^7^t 

Lrffli^ft >i t ^zx^ximmmm^mM-th zttt 

X'Z ft . 

[0 0 82] JS^^ggtfflV^^SBgBHgg 
«3BNKSHig£3! t-ft ihti-jt, VL-')fi|HH4 |: 
S:[^±-f-ft i k ft . MiJi\ ±^BgHHI^gc?)ff, 

mxt met?, MXiUMi-&mM>mm?zmf& z. 
t izx m^mmm^mttzmmmmtm^ti 
ft. z.(»£5%m%ftmm=FkLx. mm. f±*xu 

-XAM^ttlWD B E F^W^iXft „ 

[0083] vatiz. xmuzj: &Mmb%mmm* 

[0084] |3?|1 1 t^^HH^i: ftHSWJtfO^ 

«11 0 0(4. ERBJgg h ) fc, EKHJ 

tsx i io ^^mm^^^m^M^mr 1 2 0 

f:. M H H B «^«^1 2 Oco«^#«t|g(t^^^f( 
*^1 3 0fc^ffiSx.T^ft. 

[0085] ffggsgg 1 1 oii. ^iPBtaess^a 
»o««e3esi lit. mvtytm 1 1 1 <mm mikm 

Tm^-l 2 0 kimtiM) 1/ZWUtitt-ifxMi/— b 1 1 2 
k. 71/^/H/yXl 1 3fc&wtrv^5. 
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[0086] yvwwyx 1 1 3(1 mk^miyv 

WWyXl 1 3 a£^ft. im^\tL7V^Jl\s>X 

1 1 3 a #i ^mm.ztem 1 h^jb^-s i 3 ta^i 

SixTiS 0 . ^rfl^'tiCOS^iiL 7 V %)V V yX 1 1 3 a 
(1 *««3ftHl 1 -fS- 
;b*>. mayi-wwyxi l 3 aj&ftti-^-^Rcoru 
XAOiSliitMl 1 lfcffftltft^S. 

m^is^i® i i us, *ti*tiMj&t&m®.7u* 
iwyxi 1 3a©«fi <jEmizi±im) ymtzmmz 

3K) ii. W$t7V*)VVyX \ 1 3afcJ:oTJBffS-|*I 

s„ jot > — h 1 1 2\mmm \ i la^o^^ 

^H/>X1 1 3tC[*J^oTKStL, -eochtcj; o 

io-cii, KMy-hi i 2^«nih#T"#5„ 

[0087]»C, HI 2 £'#B3L%*^ -7V*)VV 

yx 1 1 3 oDffljt t «tgg& mmt& . 

[0 0 88] 7UwWyXl 1 3(4. 1 1 CiS 

fi7i/^;H/yx'i l 3 a^Plffi^§#.fji7U^-;n^>' 

x i i 3 a t ^siKffisfcHiss i aaKHJWM^iSs^ 

Tfe l 'J, f$$L~7V*WyX \ 1 3a«f|OXC0i£i 
fcfiffS 2 S 3Wgj«S KX U & . |tffi7l/*;H/ 
1 1 3 a^m 1 SeBIIB«M(4R«/RiM7-U XA 

•caus § *rc o , & 2 samiw s \-mtmr v x at 

[0089] WM/WM$£r U XA(4 . ±}* Lfc* 
( 7 ) & itf ( 8 ) fcft-^T , S17>J XAfflP l com 
1 fflMA <9 1 H i zm 2 7 U XAffi P 2 COfS^fA <9 2 £ * 

(13) isit^ (14) tfot, miyvwwyx 

1 1 3 a^f[ilOX^LTf:I^L^H«ftIf4ft^^l5 

[0090] *MWJtcav^Ti4. M^iS.yu^uy 

XI 13 aC0M£$mf Sr 1 9mmfc Lit. 
fWsSi^' 400mmX300 m m coHg^B 1 1 0 

t&K3fcigi1 1 1 tLTWMOOmm 

«^Pb1PH sJ38mratLt. 71^ ^ >'X 1 1 3 CD 
WW i: LTSW* n&l. A9(T)T7 U /Wtffll£ fflV \ 
S*7>X&TffML;t 0 7VwWyXl 1 3(Cli. 8 
ffl^ip.f57L--^;H-yXl 1 3 a#— #ctffM£trc^ 
S . i . m±L7 V WW yXl 13a CO^MO Xfrt> 
OgSKx^'O. 2 Sl t4M7. bmmCPifeWk^yt 
HlOXtiffiV^|tm23aftS«S (Jgffi*K7"UXA) & 
ML ilWMtSI 1 SEXISM (RM/RIMXUX 
A) tJgjjtLfc. 

[0 0 9 1 ] EBBJ^g 1 1 0 (4, ±MiL^ «t 5 

1 3 a^#OX^fif§(C^lrM7 : y 
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XA^jt^ixTfc o . mmt&%-®.7 vwwyx 1 

1 3 a i:«J*^i£«tcKSf/RIfflXy XA^ffMSti 

BHK^-S3KaSl 1 l*^cO^Mi;MiEi-§^l 

I 1 frt>(Q%Mt ftm 1 ^ffiiST«WtTHffi7T^lt 

$mt>ii&w. mm-thmiA 1 i«»sfc4t^7s 
^(ifeisi^fc-^v^^M^oT^T^. mm^wi i o 
io Efsst -3 ixs l^eoff J^is i V/±tite&M<7ymc 
imt>frTfo<o. m%7V^vvyx \ 1 3 acomm* 

[0092] mmmm 1 1 0 commjfccomft&zm 1 3 

IiZtjkL- „ ffi7l/^H/>Xl 1 3 a F^OEEBJ^5S^ 
^>^t$r|sdl |sdl 3(4. #li7U^/H/yX 

I I 3 a^^wox^esraiftr-rsRgB^^sas^aj 

It« fic#tt & S^-f . S ^ , 014(4. mtL7V v y 
XI 1 3a^WOXfc^T^7j^(cmr^{f3BB^ 

20 [0093] hi 3*»^4j-*>s i 3 fc, agBH^ai 1 1 0 
nmmxsffiim i^yy^wyxi 1 3ao3t 

^fflH(4^T± 5 • ^Kfc^WcBJglflJttTftS. 

1 3 art^B30^o§a«i4^fiOX(^V^T«7vffi^l5 
4 A 1 , W47l/^H/yXl 1 3 aCO^ffiHtfc^T, 

[0094] mi 2iz^Ltzmmmm.i 1 owut. 

HI 5t^5S0^g2 1 OSrffl^TLJ:^. 
30 [00 9 5 ] mm^W2 1 0(4, 7l/*lH/yX2 1 3 
4«St5#ii7l/^l'^2 1 3 a«ffiit*5j;VM 
i)i#ffi7l/^VyXl 1 3at^^Ji[Wl 

si i o^^«B9(ci5]t^T", ^mT^msmm^m 

[00 96] 71/^4^^X2 1 3(4. M«#fi7W 
^1/7X2 1 3a^tL, lr><r>miL7V^lWyX 

2 13a*q OCOH^iJI 1 1 1 l=MJi£?r-& i a (Cffi^iJ 
§tLT^0. ^ix-€ ! 'tL<7)mfi7lx^/Hx>'X2 1 3 a 

(4. wmmi i ltfficiicttfM^t^^ 

40 -t%*>*> . *fi7 U WW yX 2 13a WSICO 

xux^mtmmMmmi 1 lCfficst/'Ti^. 

^-iL-f *u9*fcK3t3it 1 1 1(4. -e^-?MJEt-S^ft7 
^■^^7X2 1 3 a^ttr^f (IE5it(4*Jtc) ifif^tlE 

wztix&*). 'mmmi 1 iA^aiw^fifc^« (f£ 

(4. WSL7VwWyX1 1 3at«t-5T5ftff^T 

4. 

[00 97] 7l/^k7X2 13W3l^(l 3teill 
1 1 fcSe^WOB (g^ffi) (C7"UXAffi^iJFM5^T 
50 B 1 }, #(i7k*;H/7X2 13a OiiCI 



2 3 

yx'2 i 3 a^iso x^js^wiis i ^iiiSM i as 

JlMStlT&y, *fi7l/*;H^yX2 1 3atcKfiN- 
S*fi7V-^yX2 1 3 a fcCO^SKEfi&fctimSe 
JftffiS M 2 # Jgfig S flT V ^ . ffil Igft^tgM 1 (4KIt 

/mmms u xa -c-fl§j& § ti-c & o . ffi i '£M««m 2 

[oo98];:-?,m mmmM 1 ^fit^-rsKit 
/f3,$tMy° y xa »7 y x a K-siry xamjj ± v 

1 tAit L^im, ^27" v x&miz&^xjmzti 

tzhtmiTV XAICi o TRftf §ns - i: £ J: ^ 
MflfeJiM 1 tASt 17^*11(4, m 1 X'J XAffltfc V>T 

[00 99]*fc,Sl ^Sifl&M 2 ZmtfL-tZKM/ 
mm 7° U X A WUXAIS®3 7° U XAIJ5 J; yrgS 

4 x y xAffl 1 1 . mmi-^ytrnfrhm 1 mmmM 2 

iz AW L^^tii , g?4 7° y XAffiCfe 1 vcSKf 3 ^ 
1S«M 2^AItL*:M4, H3 7" 'J XAdtftetswcJH 

f/f § *i * b m 4 r y x Affi-cKtf §iis;tt±oT 

[0100] ±i£«0W=S*S^flfl . »2, ^3fc 
=fc VIS 4 7" 'J X A Hi 7 V U >X 2 13a <DJt 

mo^z^Lxmm-^m^ti^riei. #2, osa 

ZT/etbL. i^OS (9) - ( 1 2) SrPS-r^J; 
[0 10 1]^, *»Sl:i5^ti, #{i7ix.^ 

/H/yX2 1 3 aiO3ft^rJ0ffif & 1 9mmfc Life. 4 
BPJtI^M 0 OmmX 3 0 0mm^ll2 1 

0 0m m«i^llf^5l H:ffrC8*fiI t , P^t#^~ 
S <%FftfiMT?«PalFI s*38mmH!t. 7 U*/H< > X 

2 1 3«««i; LTHM^n^l . 4 9 OT? '^MSHl 
SrfflW X^TmiU. . yl>*tlV>'X2 1 3 
t(4, 8m<OS^LyV^)W>X2 1 3 as&*— flcfcyftfc 
SftT^S. ifc. tfi7^^U>'X2 1 3a«*t 
O Xj&> £><7)ggSix j&* 0.2s, -i-^h-h 7 . 6 mmcOfji 

Tti o 3te#o xt}£ witu i ^itffl^M i ( Km/m 

f/fM7"yXA) 5:«U ilV«;mi^ffi^M2 

( Stftf /Stftf §y 7° y x a ) jbm l . 

[0102] EBBJ§|g2 1 014, BELti 0 t, 

axy XA*%MStiTB o , m&frhmL7\s*)\>\s 

yX2 1 3 afcO«Mtat/CTS7yXA^» 

j^it^&w, sa^es 1 i lt^coymcom^ 

fa*%}imi l zjE®1jftl,z$mtZ> - i: Sifci, 
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\.\ ^;b*>, Bigft-SftSll 1 l*^o^l^MJ5Gt- 
&fflgi-\ 1 1 SSffliiM (M1 ax 

x/M2) TwmmzjEmjjWzwf^ix&cDT. mt&t 
zxrni 1 icnnmi£v/±fzi±&mtcEtfm^zm 

^TMTt, H3B^g 2 1 0^ffiM§tl£EEHJBfrO 

Mfgfc fci4fep^^k{4if 0 . ^ft7 

P^l/^X2 1 3 a^it^fiSK£ix!>C t^V^ 
[0103] H8BJjg«2 1 OOHSBg^fg^ei-Hl 6 
10 IZTjk L , #fi7 1/^;H/>X 2 13a pMOHSHJ^gSiJg 
comtZmi 7t*f„ HI 6 43 J: Via 1 7(4, HI 3 
J: VH 1 4 tc^ii^MJE-r S . 
[ 0 1 0 4 ] H 1 6 j&^ibJpS J: 3 t, {BHjgg 2 1 0 
^HgBJIftiilEffifrft (ffi7l/^W/VX2 13a©f 

w^w=tfii^«o o ) tzts^xa^ss&i^v. * 
(&tmffiit£ftT± 5 * mmt4mizmmfo'\tx*foz>„ 

HI 7^^5t^^J;3t, W.&7V*}VV>X2 
1 3 art^ff3Hfl^^fiJK(4^WOXtBV^TaiAfa^K 
#e7^^;H^>-X2 1 3 aO^gSHKtJVvC, 

20 ftAffico 6 o xi&kvmmtfft t> tcx u h . 

[oio5] ^mmmmcom^m^mm 100(4, mm 

y h ^ x h Jt, 4>P B 1Pf<S, -feP^r if «S&ft**^v m 

[0 1 06] HI llz9r,Lfz£olz, m$M*mM.l 0 
OWG-t&mMi&m*! 2 0!i, ifSli^jg 1 1 OvW, 

1 2 0t(4, ^7)^Mffilfi7frS]t;*^^r6]ttSrS-o^ 

30 120 i±, mmm 1 1 o ^^sgw^^^^HSttt 
ifijtt^iSf^aos, maffi 3 oizzixmstzti 

^I^^^AMt^7j^Itit3i tfc3Kt i ^TffMS 

[01 07] M»?1 3 0 fc LT, 

40 7*hifctf)ffift£J:£3Efl;£-l!l 8Kwt. iiT"(4, 
H 1 1 tft^Wt^ tfc^iAW^ 1 3 0 0 i a tfl 
St (b°-y^5 5//m, fl?^2 0//m) J*fl,yyf^ 
A5-l^yX7 Ol^ASrfflU^o 

[ 0 108] His t)> o Bii o a j: a tc , - mm* t;m 

fii^TNt- H OSr^t^S ) tzk&ayb 

=?x httnmw&mx'foh^znLx . mmsc 
Xhwmwitmi.&mgkm7mwi 0 o^ayf^ 

50 glHO WtxTRMB^S2 1 0 ZM^X t, , 8l H y B i§ 



2 5 

[0 1 09]^. 7U*/H/yXl 1 3^ffifi!c-rsm 
*&7V^}V\<>X\ 1 3atfeHT, 3t*tl 1 l*»t«0 

i^M£J;tXJS2^M«S£ffMi-£te« <xtf>*# 
S) i±. mt.7V*)VV>X \ 1 3aOSu5Sg|S§f . R 

©-rs 3tas 1 1 1 ffitomm sfcM/'j x a wjsj/t * n 

Sfcfc, -7V-^)V\y>Xl\3^m^:fhWSL-7V 10 
^H/VX2 1 3 ati3ftSmi^lS«MltlJ:tPM 
2SrffM-TSfiS^. #fi7l/^I/yX2 1 3a«i 

A^iff*n(;J; oTSEfc-fifcft, d#i^WffitJEEt 

[oi io] &i&y\s*>i'U>xi l z&f&$ti&y°vxj± 

, 3KiS*> ^ W^WHItTj ft LT Kit 

>-Xl 13 atf)«£, WJE^S3eWl 1 lipt>0?imP) 

mnii ft * «f(t t t t ma-j st^ru < 

V^)VV>X\ 1 3 a£fcl-»Tt4Ji#fST'JXA) §ri& 

(t^^tii, \/^)V\/>x<nytmo xcoj&ffilz 
Wf h z. b L a 5t „ Jp.fi 7 u- !✓ 2 l 
3 a cotlit, ft7V^/H/yx'^*tI'5T. Mm 

b i>fc, PlfS-fl>^ilI^6«7t$l«T*-ft*M»LT 

yxw^f|oxwifif§t{iKlt/®WMr u xa-hs 30 
ft, HSrt-smtfc? yxi wi*-^fstiiRM 

/RItlX 'J X A £ I5( t S i t £ W 4 L V \ 3ri3 . Kit 
/Sf/fl7 U X A tftx_T , ® Jff/Sf/f S7 U X A £ ffl 

v^ifct-c^a. fit. Mfif/stifsyruXA^ffl^ 

S*§£-t4, #f£7 ^yXw^iifgffi f ^'PM#^ 

yxAii ±5*«^ < 1 ) ts ±tM 2 ) ts^^rigff- 

[0111] 7V*)VV>X\^ T^'J/HMJitK^ 
■$\ ^*Dc?)Si«5:jSHHWPS-fflV^TJ^lS§fL^. fa 40 

[0 1 12] ^l^^H^^XWftbOtc, filiW^fRT- 

Il^l^^Htll.. 50 
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[0113] m&m^m^i 2 o^mm^mizm^^n 
sawfi 3otuii Msu^m^?- 

H\ f£SX 'J -XAftjt^ilW DBEFJ f rjffl-f |, C 
[0115] 

[^'Wwaai] ^€'Wic.J;St. r'.',i •IliMli -fi I /■ 

b i> izi^-^m^^mm^mMit^mmmwjm 
t «t o t , &mmftitv>m?mtem;i- hz.b 

[Hft«ffi#»«] 

[HI ] *«TOti4SIII9EflB^)iHB®aH OwSjg^ 

[H2] yu*iuu>xzm^xn&ztifzm%3>fo$i 

[03] ( a ) it , RSBJ^g 2 0 t/t^T |>ffi7y ^ 
yyX2 2 a«lit^St«SlT'& 0 . ( b ) 

^smmxhhmz? v *rwvx 2 2 ■ a wsit^ ^-r 

[05 ] o|gE3 0 wi>Jiifi7y^yyX3 2 

[06 ] ^mmzXhmhmnvimmmiUAoa-M 
M^m^miz^m^^, 

[07 ] EKBJ^g4 0^W hmiL7\s^)V v>x 4 2 

a comm.* jfrtmrnTfo h . 

[08] ( a) (i\ RSBJggi o«7W-;H/yXi 2 
jSWa^ffi^i^^/n^vxi 2 ay)m2^«ffiii!isyj 

fi7y^yxi2' a«os2ia»fg«s^fiii§^ 
-r^0T*4 o 

[09] K»'JXA, K*fXKMM7 = yXA*3iV 



xzm v ^mmwnmmi<n^&*m-7 ! 7 y -cs> 
btuzmtmrv xa. mtymmmr y xa*j it/s 

If /SIfflX U XA £{S£ I) 7 l^/Hx ^XcO^t L^L 

[ii 1 1 *fSBjjfc: ±s3Ufijgffi^jaffi«^i«i o o 
[Hi 2] iB H B s*iii o o^-t&mwmwi i o 
[mi 3] mmmi i oa»^Hpj3E^fatt£is-r 

[H14] 1 O^-r^^ji^^^/H^yX 

1 1 3 a^^HSH^^iffi^^^-rXf7^-C'*S„ 
[HI 5] 11^*811 0 Olcfflv^ftSffiwaHMI 

[016] MBH^M2 1 Qfrbnmffinftfo&ZrtT 

[HI 7] 1 WM^hmS.7V^}VVyX 

[0 l 8 ] H&flfej^a ioo(Onyh7X hJt<0Sft 

[Hi 9] 7v*)vv>x*mt%mm , gm.*m^m. 
mcom &m^mw 300 iffimiz*rrtmv$>&. 

[02 0] tS!5ft«D7U'^/H^yXS:iJe'fl-r-6fc«)<0fl^ 
0T*> S . 

[02 1 ] ^mmt (TI R) V>X^rIi^i*« 
BTO|g4 1 0 S:^Wt^tHTft4 . 

[02 2] m*cD7u*!i<uyx£m^xmfcLfzmw 
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HS^HflH ^A6O0T"fe S . 
[I2 3]»«^KM(TIR) U>Xltm^X 

[W^-oijBj] 

10. 20. 30. 40. 110. 210 KJBJsgg 
1 1 T^SIM 

iia mi 

12. 22. 32. 42 7V^fW>X 

1 2a. 1 2b. 1 2c. 22a. 32a. 42a * 

l l l WMmk 

112 h 

113. 2 13 7V*)VV>X 

113a. 213a ffi7U^H/>X 



120 
13 0 
2 1 3 

2 2 0 
230 

3 0 0 
3 10. 
3 11. 
3 1 2 
3 11' 



4 1 0 KBfl^g 

3 11' WM. 



3 13. 313' yv^ivvyx 
3 13' a Wi^w^^yx 

320 m&m^m-f- 

3 30 ftfiijj*? 

4 11.411' yem 

4 12. 412' £F*lffiK#f ( T T R ) UyX 
4 1 2 ' a #fif^|*lMM*f ( T I R ) 



31 ] 



[05] 




(16) 
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[HI 3] 



[014] 
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